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DETAILED ACTION 
Specification and Drawings 

1 . The lengthy specification and drawings have not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is requested in 
correcting any errors of which applicant may become aware in the specification and drawings. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-12, 22-32, 33-45, 57-58, 61, and 63 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 1, 57-58, and 63 disclose an ink (consumption condition) detection method. 
However, the claim itself does not contain any method or process limitations, only structure 
limitations. These stricture limitations do not further limit the claimed method. It is not clear 
exactly what the applicant's invention is drawn to, a method or an apparatus. For this reason, no 
art rejection is made for claim 1 at this time. 

Claims 2-12, 22-32, 36-45, and 61 depend from rejected claim 1. 

Claim 33 discloses an ink consumption condition detection method. However, the claim 
itself does not contain any method or process limitations, only structure limitations. These 
stricture limitations do not further limit the claimed method. It is not clear exactly what the 
applicant's invention is drawn to, a method or an apparatus. For this reason, no art rejection is 
made for claim 33 at this time. 

Claims 34-35 depend from rejected claim 33. 



Claim Rejections - 35 USC § 102 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 46, 51, 56, and 59 are rejected under 35 U.S.C 102(b) as being anticipated by 
Kurihara et al (JP Pat 10305590). 
Kurihara et al discloses: 

• {claim 46} a recording head configured to jet ink drops; an ink cartridge 
configured to feed ink to the recording head; a piezo-electric device having a 
piezo-electric element configured to detect an ink consumption condition in the 
ink cartridge, the piezo-electric device further having a vibrating plate on one 
side of which the piezo-electric element is arranged, and a cavity forming 
member having a cavity which is arranged on the other side of the vibrating plate, 
the vibrating plate being able to come in contact with the liquid in the liquid 
container via the cavity; and a control unit for controlling the piezo-electric 
device so as to detect the ink consumption condition when the recording head is 
in a non-recording state (Detailed Description, paragraph 0001, 0002, 0013) 

• {claim 5 1 } the piezo-electric device has a piezo-electric element mounted on the 
ink cartridge (figure 3, reference 6) 

• {claim 56} An ink jet recording apparatus comprising a recording head; an ink 
cartridge; a piezo-electric device; a control unit; the piezo-electric device has a 
piezo-electric element mounted on the outside of the ink cartridge (abstract; 
figure 1-2; Detailed Description paragraph 0013) 

• {claim 59} An ink jet recording apparatus; a recording head; an ink cartridge; a 
piezo-electric device; a control unit, wherein the piezo-electric device has a 
vibration part including a piezo-electric element (abstract; figure 1-2; Detailed 
Description paragraph 0013); wherein the piezo-electric device measures 
periodic peak values of a waveform of counter electromotive force generated by 
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residual vibration remaining in the vibration part by a predetermined number of 
the periodic peak values from a predetermined point of time, and the piezo- 
electric device measures more number of the periodic peak values than the 
predetermined number of the periodic peak values in subsequent detection of the 
ink consumption condition, and thereby detects the ink consumption condition, 
and a storage unit for storing the ink consumption condition in which the ink 
cartridge which is detected by the piezo-electric device (Detailed Description 
paragraph 0002, 0004, 0015, 0017) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Note: For claims 13-21, the structure limitations of the ink consumption condition 
detection method do not manipulate the claimed process, and thus do not further limit the 
claimed invention 

4. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et al (JP 
Pat 10305590) in view of Kato (US Pat 6347853), Nakano et al (JP Pat 1 1010909), and Nakano 
et al (US Pat 6012794). 

Kurihara et al discloses, with respect to claim 13, a consumption condition detection step 
(abstract; figure 1-2; Detailed Description paragraph 0013) 

Kurihara et al differs from the claimed invention in that it does not disclose a 
reconfirming step; a carriage moving step; a consumption condition redetection step, wherein the 
carriage moving step moves the carriage at a faster speed than a speed for moving the carriage 
during a recording operation. 
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Kato discloses, with respect to claim 13, a reconfirming step (column 2, lines 1-5); a 
consumption condition redetection step (column 2, lines 56-60). 

Nakano et al (JP Pat 1 1010909) discloses, with respect to claim 13, a carriage moving 
step (Detailed Description, paragraph 0067). 

Nakano et al (US Pat 6012794) discloses, with respect to claim 13, the carriage moving 
step moves the carriage at a faster speed than a speed for moving the carriage during a recording 
operation (column 1, lines 55-67; claim naturally suggested). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kato into the invention of Kurihara et al. 
The motivation for the skilled artisan in doing so is to gain the benefit of minimizing erroneous 
ink level determinations (column 2, lines 11-14). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Nakano et al (JP Pat 1 1010909) into the 
invention of Kurihara et al. The motivation for the skilled artisan in doing so is to gain the 
benefit of being able to print with the residual ink in the cartridge, even when detection means 
state that the cartridge is empty (Detailed Description, paragraph 0067). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Nakano et al (US Pat 6012794) into the 
invention of Kurihara et al. The motivation for the skilled artisan in doing so is to gain the 
benefit of controlling the carriage speed in accordance with the monitoring result of the residual- 
ink detection, thus providing a printing apparatus capable of residual-ink detection with high- 
precision (column 1, lines 34-40; column 1, lines 55-67). 

5. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et al (JP 
Pat 10305590) in view of Kato (US Pat 6347853), Nakano et al (JP Pat 1 1010909), and 
Furukawa (US Pat 4337470). 

Kurihara et al discloses, with respect to claim 13, a consumption condition detection step 
(abstract; figure 1-2; Detailed Description paragraph 0013) 
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Kurihara et al differs from the claimed invention in that it does not disclose a 
reconfirming step; a carriage moving step; a consumption condition redetection step, wherein a 
shock is given to the ink cartridge during moving the carriage by the carriage moving step. 

Kato discloses, with respect to claim 14, a reconfirming step (column 2, lines 1-5); a 
consumption condition redetection step (column 2, lines 56-60). 

Nakano et al (JP Pat 1 1010909) discloses, with respect to claim 14, a carriage moving 
step (Detailed Description, paragraph 0067). 

Furukawa discloses, with respect to claim 14, a shock is given to the ink cartridge during 
moving the carriage by the carriage moving step. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kato into the invention of Kurihara et al. 
The motivation for the skilled artisan in doing so is to gain the benefit of minimizing erroneous 
ink level determinations (column 2, lines 11-14). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Nakano et al (JP Pat 1 1010909) into the 
invention of Kurihara et al. The motivation for the skilled artisan in doing so is to gain the 
benefit of being able to print with the residual ink in the cartridge, even when detection means 
state that the cartridge is empty (Detailed Description, paragraph 0067). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Furukawa into the invention of Kurihara et 
al. The motivation for the skilled artisan in doing so is to gain the benefit of oscillation to the 
ink, thus causing ejection from the head (column 1, lines 30-35). 

6. Claims 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et 
al (JP Pat 10305590) in view of Kato (US Pat 6347853) and Nakano et al (JP Pat 1 1010909). 

Kurihara et al discloses, with respect to claims 15-18, a consumption condition detection 
step (abstract; figure 1-2; Detailed Description paragraph 0013) 

Kurihara et al differs from the claimed invention in that it does not disclose: 

• {claims 1 5- 1 9} a reconfirming step; a carriage moving step; a consumption 
condition redetection step 
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• {claim 15} the consumption condition redetection step is executed when a 
predetermined time passes after the carriage moving step ends 

• {claim 16} the consumption condition redetection step is executed during 
moving the carriage by the carriage moving step 

• {claim 17} the carriage moving step moves the carriage back and forth, and, 
when the carriage almost returns and moves from a forward path to a backward 
path, the consumption condition redetection step redetects the ink consumption 
condition 

• {claim 18} the carriage moving step moves the carriage back and forth, and, 
immediately after the carriage ends moving on a forward path and starts moving 
on a backward path, the consumption condition redetection step redetects the ink 
consumption condition 

• {claim 19} the reconfirmation step is executed several times during moving the 
carriage by the carriage moving step, and presence or absence of ink in the ink 
cartridge is decided on the basis of detection results of the reconfirmation steps 

Kato discloses, with respect to claim 14, a reconfirming step (column 2, lines 1-5); a 
consumption condition redetection step (column 2, lines 56-60). 

Nakano et al (JP Pat 1 1010909) discloses, with respect to claim 14, a carriage moving 
step (Detailed Description, paragraph 0067). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kato into the invention of Kurihara et al. 
The motivation for the skilled artisan in doing so is to gain the benefit of minimizing erroneous 
ink level determinations (column 2, lines 11-14). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Nakano et al (JP Pat 1 1010909) into the 
invention of Kurihara et al. The motivation for the skilled artisan in doing so is to gain the 
benefit of being able to print with the residual ink in the cartridge, even when detection means 
state that the cartridge is empty (Detailed Description, paragraph 0067). 
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The combination of Kurihara et al in view of Kato and Nakano et al naturally suggests 
the limitations of claims 15-19, depending on the amount of elapsed time. 

7. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et al (JP 
Pat 10305590) in view of Kato (US Pat 6347853) and Nakano et al (JP Pat 1 1010909), as applied 
to claim 19 above, and further in view of Kurosawa (US Pat 5900888). 

Kurihara et al, as modified, differs from the claimed invention in that it does not disclose 
that the reconfirmation step is executed several times, and, when presence of ink is detected in 
the consumption condition redetection step more than a predetermined count, it is decided that 
ink exists in the ink cartridge. 

Kurosawa discloses that the reconfirmation step is executed several times, and, when 
presence of ink is detected in the consumption condition redetection step more than a 
predetermined count, it is decided that ink exists in the ink cartridge. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kurosawa into the invention of modified 
Kurihara et al. The motivation for the skilled artisan in doing so is to gain the benefit of 
detecting the amount of residual ink with high precision and without fine adjustment (column 1, 
lines 41-43). 

8. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et al (JP 
Pat 10305590) in view of Kato (US Pat 6347853) and Nakano et al (JP Pat 1 1010909), as applied 
to claim 19 above, and further in view of Froger et al (US Pat 6438500). 

Kurihara et al, as modified, differs from the claimed invention in that it does not disclose 
that the reconfirmation step is executed several times, and presence or absence of ink in the ink 
cartridge is decided on the basis of a mean value of measured results of the consumption 
condition redetection steps. 

Froger et al discloses that the reconfirmation step is executed several times, and presence 
or absence of ink in the ink cartridge is decided on the basis of a mean value of measured results 
of the consumption condition redetection steps (abstract). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Froger et al into the invention of modified 
Kurihara. The motivation for the skilled artisan in doing so is to gain the benefit of determining 
the absence of product in at least one reservoir, with a satisfactory reliability and accurately, 
while being simple and economical to implement (column 2, lines 61-65). 

9. Claims 47-48 are rejected under 35 U.S.C. 102(b) as being anticipated by Kurihara et al 
(JP Pat 10305590) in view of Hoshino (JP Pat 07137291). 
Kurihara et al discloses: 

• {claims 47-48} an ink jet recording apparatus (as applied to claim 46) 

• {claim 48} the piezoelectric device has a vibration part including a piezo-electric 
element (figure 1-2, reference 3, 6) 

Kurihara et al differs from the claimed invention in that it does not disclose: 

• {claim 47} the piezo-electric device detects changes in acoustic impedance, and 
thereby detects the ink consumption in the ink container 

• {claim 48} the piezo-electric device detects changes in the acoustic impedance 
on the basis of counter electromotive force generated by residual vibration 
remaining in the vibration part, thereby detecting the ink consumption container 
in the ink container 

Hoshino discloses: 

• {claim 47} the piezo-electric device detects changes in acoustic impedance, and 
thereby detects the ink consumption in the ink container (Detailed Description, 
page 1, lines 36-38; page 2, line 1) 

• {claim 48} the piezo-electric device detects changes in the acoustic impedance 
on the basis of counter electromotive force generated by residual vibration 
remaining in the vibration part, thereby detecting the ink consumption container 
in the ink container (Detailed Description page 1, lines 36-38; page 2, line 1) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Hoshino into the invention of Kurihara et al. 
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The motivation for the skilled artisan in doing so is to gain the benefit of obtaining a detection 
system with high detection sensitivity and a reliable judgment (page 1, paragraph 0006). 

10. Claims 49-50, 55, and 60 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kurihara et al (JP Pat 10305590) in view of Ujita et al (US Pat 550661 1). 

Kurihara et al discloses, with respect to claims 49-50, an ink jet recording apparatus (as 
applied to claim 46). 

Kurihara et al differs from the claimed invention in that it does not disclose: 

• {claim 49} a storage unit of storing the ink consumption condition in the ink 
cartridge which is detected by the piezo-electric device 

• {claims 50, 55, and 60} the storage unit is mounted on the ink cartridge 
Ujita et al discloses: 

• {claim 49} a storage unit of storing the ink consumption condition in the ink 
cartridge which is detected by the piezo-electric device (figure 10, reference 22; 
column 7-10) 

• {claims 50, 55, and 60} the storage unit is mounted on the ink cartridge (figure 
10, reference 22; column 7-10) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Ujita et al into the invention of Kurihara et al. 
The motivation for the skilled artisan in doing so is to gain the benefit of providing an ink 
cartridge to which is imparted information for controlling the driving conditions of a recording 
head on the basis of the ink used (column 7, lines 6-10). 

1 1 . Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et al (JP 
Pat 10305590) in view of Kato (US Pat 6347853). 

Kurihara et al discloses an ink jet recording apparatus (as applied to claim 46. 

Kurihara et al differs from the claimed invention in that it does not disclose a carriage 
moving with the recording head and the ink cartridge both of which are loaded on the carriage, 
wherein the control unit controls the piezo-electric device so as to redetect the ink consumption 
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condition in the ink cartridge after the piezo-electric device detects absence of ink in the ink 
cartridge when the recording head is in a non-recording state. 

Kato discloses a carriage moving with the recording head and the ink cartridge both of 
which are loaded on the carriage (column 1, lines 61-67), wherein the control unit controls the 
piezo-electric device so as to redetect the ink consumption condition in the ink cartridge after the 
piezo-electric device detects absence of ink in the ink cartridge when the recording head is in a 
non-recording state (column 2, lines 1-5). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Kato into the invention of Kurihara et al. 
The motivation for the skilled artisan in doing so is to gain the benefit of minimizing erroneous 
ink level determinations (column 2, lines 11-14). 

12. Claim 53 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara et al (JP 
Pat 10305590) in view of Kato (US Pat 6347853), as applied to claim 52, and further in view of 
Nakano et al (JP Pat 1 1010909). 

Kurihara et al, as modified, discloses controlling the piezo-electric device so as to 
redetect the ink consumption condition in the ink cartridge in predetermined timing (as applied to 
claim 52). 

Kurihara et al, as modified, differs from the claimed invention in that it does not disclose 
the control unit moves the carriage after detection of absence of ink in the ink cartridge by the 
piezo-electric device. 

Nakano et al (JP Pat 1 1010909) discloses the control unit moves the carriage after 
detection of absence of ink in the ink cartridge by the piezo-electric device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Nakano et al (JP Pat 1 1010909) into the 
invention of modified Kurihara et al. The motivation for the skilled artisan in doing so is to gain 
the benefit of being able to print with the residual ink in the cartridge, even when detection 
means state that the cartridge is empty (Detailed Description, paragraph 0067). 
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13. Claims 54 and 62 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kurihara 
et al (JP Pat 10305590) in view of Kato (US Pat 6347853) and Nakano et al (JP Pat 1 1010909), 
as applied to claim 53, and further in view of Furukawa (US Pat 4337470). 

Kurihara et al, as modified, differs from the claimed invention in that it does not disclose 



Furukawa discloses, with respect to claims 54 and 62, a shock unit giving a shock to the 
ink cartridge during movement of the carriage (figure 2, reference 18; column 1, lines 31-48; 
vibrator serves as shock unit). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Furukawa into the invention of modified 
Kurihara et al. The motivation for the skilled artisan in doing so is to gain the benefit of 
oscillation to the ink, thus causing ejection from the head (column 1, lines 30-35). 



14. Applicant's arguments with respect to claims 1-63 have been considered but are moot in 
view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonard S Liang whose telephone number is (703) 305-4754. 
The examiner can normally be reached on 8:30-5 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Russ Adams can be reached on (703) 308-2847. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7724 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



a shock unit giving a shock to the ink cartridge during movement of the carriage. 
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